Degradation of transmembrane proteins in Ca2+-enriched human erythrocytes. An immunochemical study.
Apart from causing the formation of gamma-glutamyl-epsilon-lysine cross-linked polymers, exposure of human erythrocytes to Ca2+ and ionophore A23187 leads to a breakdown of the two major transmembrane proteins, i.e. the anion-transporting band 3 and glycophorin. This apparently proteolytic phenomenon was examined by crossed immunoelectrophoretic techniques. The main product of the cleavage of band 3 had a chain weight of about 55,000 and showed good precipitation with the antibody raised against the intact protein. The degradation of glycophorin was more rapid and, when complete, gave rise to small fragments which were barely precipitated with antiglycophorin antibody. Incubation of the cells with pepstatin or N-ethylmaleimide prior to and during Ca2+ loading prevented the breakdown of both transmembrane proteins. Histamine, a competitive inhibitor of the transglutaminase-catalyzed formation of gamma-glutamyl-epsilon-lysine cross-links in Ca2+-enriched erythrocytes, also provided some protection, suggesting that the breakdown of the two transmembrane proteins might in some manner be related to the transglutaminase-dependent polymerization process. Pathophysiological implications of the proteolytic event, which would distort the normal interaction of membrane proteins with the cytoskeleton, are discussed.